Bupivacaine increases the rate of motoneuron death following peripheral nerve injury.
Appropriate management of pain after an injury or surgical procedure has been shown to improve patient outcomes. While infrequent, nerve damage resulting from regional anesthesia can be devastating, however the mechanism remains unknown. Local anesthetics are neurotoxic yet are frequently applied to sites where peripheral nerves are regenerating. Therefore, understanding their effects on injured and growing neurons may have important implications for clinical practice. The purpose of this study was to determine if local anesthetics exacerbate the rate of motoneuron death following axotomy. Mice were subjected to a unilateral transection of the facial motor nerve, and either normal saline, 2% lidocaine, or 0.75% bupivacaine was placed at the injury site. Four weeks post-axotomy, percent survival was determined by comparing the number of motoneuron cell bodies on the injured side and the uninjured control side. The average facial motoneuron survival in the saline, lidocaine, and bupivacaine groups 4 weeks after axotomy was 80%, 78% and 35%, respectively. Our data suggest that bupivacaine exacerbates levels of cell death in injured motoneurons. It has been proposed that once a nerve is damaged, it becomes more susceptible to injury elsewhere along the nerve. Thus, an improved understanding of the effects of local anesthetics on neuron survival and axon regeneration may lead to strategies to identify patients at higher risk for permanent neural deficits after peripheral nerve blocks and/or decrease the risk of neural deficit following peripheral nerve blocks.